Roles of organic anion/cation transporters at the blood-brain and blood-cerebrospinal fluid barriers involving uremic toxins.
The blood-brain barrier (BBB) and blood-cerebrospinal fluid barrier (BCSFB) play key roles in the influx and efflux transport of endogenous substrates in the brain and cerebrospinal fluid. The organic anion transporter (OAT) 3 and organic cation transporter (OCT) 3, which belong to the solute carrier (SLC) 22A family, are expressed at the BBB and BCSFB, and regulate the excretion of endogenous and exogenous organic anions and cations. Our recent research provides novel molecular and functional evidence that indoxyl sulfate, an anionic uremic toxin, undergoes efflux transport at the BBB via OAT3 and creatinine, a uremic guanidino compound, undergoes efflux transport at the BCSFB via OCT3. Renal impairment is associated with the accumulation of uremic toxins in blood and uremic encephalopathy. It is conceivable that uremic encephalopathy is related to inhibition or dysfunction of efflux transport systems for uremic toxins in the brain. Here, we review the function of OAT3 and OCT3 at the BBB and BCSFB in the context of their roles in the progression of renal failure.